Nicardipine normalizes elevated levels of antioxidant activity in response to xanthine oxidase-induced oxidative stress in hypertensive rat heart.
It has been reported that the production of oxygen radicals mediated by xanthine oxidase (XO) is stimulated in hypertensive cardiovascular endothelium, suggesting involvement of oxidative stress in pathogenesis of hypertension. In this study we estimated the effect of nicardipine, a calcium blocker, on the oxidative stress and antioxidant activities in left ventricles from spontaneously hypertensive rat (SHR) and stroke-prone SHR (SHRSP). The activity of XO increased 3.5-fold in SHR and 6.2-fold in SHRSP compared to that in normal controls (WKY). Interestingly, the levels of glutathione (GSH) and the activity of its synthesizing enzyme (gamma-glutamylcysteine synthetase, gamma-GCS) elevated concomitantly in SHR and SHRSP: the level of GSH increased 1.2-fold in SHR and 1.3-fold in SHRSP. The activity of gamma-GCS was elevated 1.5-fold in SHR and 2.4-fold in SHRSP, accompanying an increase in the expression of its mRNA. Treatment of these rats with nicardipine, for 4 weeks improved blood pressure, from 176 +/- 10 to 140 +/- 8 mmHg in SHR, and from 201 +/- 11 to 167 +/- 5 mmHg in SHRSP, respectively, and decreased wet weight of heart, levels of GSH, and the activities of XO and gamma-GCS. Nicardipine reduced the expression of gamma-GCS mRNA. Collectively, these results suggest that reactive oxygen species produced by XO in hypertensive rat heart cause induction of the expression of gamma-GCS and nicardipine plays a role in reducing the oxidative stress in hypertensive heart.